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History Repeating Itself

In the summer of 1974, in response to serious concerns about the 
safety of the then nascent field of recombinant DNA technology,1 
Paul Berg, chairman of the US National Academy of Science’s 
Committee on Recombinant DNA Molecules Assembly of Life 
Sciences, submitted a letter to Science2 calling for a voluntary 
moratorium on certain recombinant DNA experiments which 
the committee deemed to be potentially dangerous. The now 
infamous Berg Letter also called for the establishment of “an 
international meeting of involved scientists from all over the 
world…to further discuss appropriate ways to deal with the 
potential biohazards of recombinant DNA molecules.”

The meeting, held the following February 1975, at the 
Asilomar Conference Centre, California, marked an important 
milestone in the history of modern molecular biology.3 On the 
final day of the conference, participants (which included law-
yers and assorted members of the media as well as the scientists) 
agreed that the moratorium should be lifted and the research 
allowed to continue, albeit under stringent restrictions.4 The 
recommendations resulting from Asilomar, issued in July 1976, 
proved remarkably effective; informing the official US guide-
lines on research on recombinant DNA tech-
nology to this day.

Four years after this landmark meet-
ing, when the dust had finally settled on the 
recombinant DNA controversy, Donald S. 
Fredrickson, then the director of the National 
Institutes of Health (NIH), published a his-
tory of the guidelines, concluding with the 
following prophetic statement:

“Faced with real questions of theoretical risks, the scientists 
paused and then decided to proceed with caution…Uncertainty 
of risk, however, is a compelling reason for caution. It will come 
again in some areas of scientific research, and the initial response 
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Recent recommendations by the National Science Advisory Board for Biosecurity (NSABB) to redact key methodological details of two 
studies involving mammal-to-mammal transmission of the H5N1 (H5) subtype influenza viruses, has led to a temporary moratorium 
on all research involving live H5N1 or H5 HA reassortant viruses shown to be transmissible in ferrets. Herein, I review the events which 
led to this impasse and comment on their impact.
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must be the same. After that, the lessons learned here should 
help us through the turbulence that is sure to come.”

Fredrickson was right; it has come again and yet again we 
find ourselves caught up in the turbulence surrounding so called 
dual-use research of concern (DURC)—that which has the 
potential to cause harm as well as good.5,6 This time the con-
troversy is focused on the laboratory adaptation of avian H5N1 
(H5) subtype influenza virus. Specifically, studies enabling the 
virus to move from mammal-to-mammal by respiratory trans-
mission and subsequent recommendations by the National 
Science Advisory Board for Biosecurity (NSABB—a govern-
mental advisory body set up to inform the research community 
about research involving agents that pose potential threats to 
national security and/or public health) to redact key manuscript 
details in an effort to prevent the studies from being easily repli-
cated by individuals of “nefarious intent.”7

The Story So Far

In October 2011, the NSABB was asked to review two papers—
one by Ron Fouchier and colleagues of the Erasmus Medical 
Center in Rotterdam, the other by Yoshihiro Kawaoka and his 

team at the University of Wisconsin (both 
currently under review by Science and Nature 
respectively). The concerns arose from the 
DURC potential of the reported studies, spe-
cifically; the adaptation of the highly patho-
genic avian influenza A/H5N1 virus (Fig. 1) 
to infect mammalian hosts (ferrets), such that 
it could potentially be transmitted via respi-
ratory droplets (or aerosols). Despite regular 

human contact with animal reservoirs (poultry) for at least 50 
years, H5 strains which cause sustained human disease have, as 
yet, failed to emerge. However, notwithstanding, the NSABB 
felt that the mutations created by Fouchier and Kawaoka may 

“I HAD A LITTLE bird,
ITS NAME WAS ENZA,

I OPENED THE WINDOW,
AND IN-FLEW-ENZA”
 Children’s Rhyme, 1918
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expedite such a zoonotic shift—leading to a virus that is more 
easily transmissible between humans; and a potentially cata-
strophic pandemic. While NSABB recommended that the gen-
eral conclusions of both papers be published, the manuscripts 
should not report the methodological detail necessary to replicate 
the reported experiments (NIH Press Release, http://www.nih.
gov/news/health/dec2011/od-20.htm). The US Government, 
accepting the NSABB recommendations, relayed the imprima-
tur of redacted publication to the researchers and the associated 
scientific journals. Both parties reluctantly agreed, with the pro-
viso that the Government devise an equitable process for sharing 
the details of the experiments with “responsible” scientists and 
clinicians.

However, while the compromise went too far for many, it 
simply was not enough for others—a feeling crystallized by a 
January 8th, 2012, editorial in The New York Times entitled 
“An Engineered Doomsday”—calling for the newly constructed 
H5N1 constructs to be destroyed. Against this background of 
heightened public interest and fear, Fouchier (the lead author 
of the Science paper) and Kawaoka (of the Nature paper), along 
with 37 other prominent influenza researchers, published a let-
ter in both Nature8 and Science9 calling for a voluntary 60-day 
moratorium on all experiments involving “live H5N1 or H5 
HA reassortant viruses already shown to be transmissible in fer-
rets.” This latter day Berg Letter also called for an Asilomar-like 
meeting in which “the scientific community comes together to 

discuss and debate these issues.” The World Health Organization 
convened this meeting in Geneva on 16–17th February, 2012. 
Attended by the lead researchers of the two offending studies, 
representatives of Science and Nature, bioethicists and directors 
from several WHO collaborating-center laboratories specializ-
ing in influenza, the Geneva symposium reached consensus on 
two important issues:

(1) The temporary moratorium on research with newly modi-
fied H5N1 viruses must continue, while allowing research on 
naturally-occurring H5N1 influenza virus to proceed.

(2) Delayed publication of the entire manuscript, would have 
more public health benefit than urgently publishing the incom-
plete story.

“More Sinn’d Against than Sinning”

This is not the first time the influenza community has faced 
the DURC issue. In 2005 a similar controversy erupted around 
the recreation of the infamous “Spanish flu”; the 1918 pandemic 
virus which claimed the lives of an estimated 50–100 million 
people10—approximately twice the number killed during the 
previous four years of World War I. Following the discovery 
in the 1990s of partially degraded samples of the 1918 virus, 
in the lung tissue of US soldiers who had succumbed to the 
“Spanish flu,” researchers were able to salvage and amplify the 
viral RNA.11,12 With the 1918 influenza virus coding sequence to 

Figure 1. Electron micrograph of the H5N1 Influenza virus. Reproduced with permission from Nature Publishing Group.
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hand, Tumpey and colleagues13 used a reverse genetics approach, 
i.e., taking an existing contemporary influenza virus of lesser 
virulence and, one by one, swapping its genes with those from 
the 1918 pandemic strain—thereby creating (or recreating) a 
live version of the extinct “Spanish flu.”14 While the NSABB 
was also convened in this instance, their recommendations 
were far less punitive than those handed down to Fouchier and 
Kawaoka—the Tumpey paper13 was published in full. Indeed, 
several other high profile influenza related studies have appar-
ently flown below the NSABBs radar, many of which arguably 
pose a similar if not greater threat than that of the Fouchier 
and Kawaoka studies. In 2006, for example, both Science15 and 
Nature16 carried reports of specific mutations enabling the H5 
viral haemagglutinin to bind human as opposed to avian tissues. 
In January of this year, a report by Chen et al.,17 published in 
full in the journal Virology, bears an uncanny resemblance to 
the works of Fouchier and Kawaoka; describing mutations in 
an H5N1 virus which confer airborne transmissibility between 
ferrets. Furthermore, several recent studies have been published 
which describe mutations that enable transmission of other 
potentially pandemic strains between ferrets18,19 or that increase 
the virulence potential of currently circulating virus strains.20

Echoing Fredrickson’s post-Asilomar assertion that we pause 
and proceed with caution, let us consider for a moment where 
the true risks lie. At the heart of the controversy is the assertion 

Figure 2. Scenes like the one above, from the Naval Training Station, San Francisco, California, depicting row on row of cots filled with infected pa-
tients, were common during the 1918 influenza pandemic. History must not be permitted to repeat itself, either through ignorance or neglect. Photo 
credit: U.S. Naval Center.

that the case fatality rate for human H5 infections is in the range 
of 50–80%.21 Derived from a list of H5 cases confirmed under 
WHO guidelines; the list tallies 573 cases in 15 countries with 
an ~60% mortality rate.21 However, a literature search22-31 reveals 
seropositivity in humans resulting from H5 infections to be in 
the order of 0.2–5.6%, at least an order of magnitude lower than 
that reported by the WHO. Thus, it is entirely likely that the case 
fatality rate for H5N1 in humans is significantly lower than pre-
viously reported. Moreover, ferrets are not humans; as a model 
organism they are more susceptible to infection with influenza 
viruses and are also more likely than humans to exhibit dissemi-
nated, multiorgan disease including neurologic sequelae result-
ing from viral replication in the brain.32-35 Furthermore, passage 
of the virus in ferrets, the approach taken by Fouchier and 
Kawaoka, is more likely to tailor viral pathogenesis specifically 
to that host rather than human. Indeed, viral passage in a non-
human host has frequently been used to reduce viral virulence 
in humans and has been successfully applied to the generation of 
several attenuated viral vaccines, including poliovirus.36 Rather 
than engineering a hypervirulent H5N1 variant for humans, the 
Fouchier and Kawaoka studies may in fact have led to an attenu-
ated human variant—though this is simply unknowable from 
the available data. In any case, viable vaccines candidates for 
H5 viruses do exist37,38 and available influenza medications have 
been shown to be effective against H5 strains.39
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Publish or Perish

Thus, perhaps our fears should focus more on the consequences of 
forced scientific censure, rather than the unlikely worst case sce-
narios (be they real or imagined) resulting from a full disclosure 
of the facts. Playing devil’s advocate, let us consider for a moment 
a scenario in which the NSABB had blocked, or redacted, pub-
lication of the Tumpey 1918 influenza paper;13 would the world 
be a safer place?

The answer is quite simply no! In this scenario, we would not 
know that the 1918 virus is sensitive to the seasonal flu vaccine 
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as well as to the common flu drugs amantadine (Symmetrel) and 
oseltamivir (Tamiflu), and so poses no serious pandemic threat at 
this time.39 Without the Tumpey paper,13 we would still be living 
in fear of “nefarious intent” and the potential for “Spanish flu” 
to be used by bioterrorists (Fig. 2). Blocking publication of the 
Fouchier and Kawaoka studies does not make the world a safer 
place—just a less enlightened one.
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